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To all whonv it may concerw:

Be it known that I, RicHARD A. ANTHONY,
a citizen of the United States, and a resident
in the borough of Manhattan, city, county,
and State of New York, have made a new
and useful Invention Applicable to Telescopy
and Kindred Optical Krts, of which the fol-
lowing is a specification, reference being had
to the accompanying drawings, in which—

‘Figure 1 illustrates a device embodyin
my invention in one of its forms and adapte
to use in conjunction with an ordinary tele-
scoge. Fig. 2 illustrates apparatus likewise
embodying the invention n a somewhat
more elaborated form. Fig. 3 illustrates a
modification of that which is shown in Fig. 2.
Fig. 4 illustrates a modification of that which
is shown in Fig. 1.

Heretofore in instruments of the classes
stated all the light from the object or objects
viewed entering the instrument has been that
which could pass inwardly through a rela-
tively small lens at the receiving or light-en-
tering end of the apparatus, whatever it
may be. -

Under my present invention I utilize the
laws governing the reflection of light from
curved surface in the manner hereinafter ex-
plained, whereby I am enabled to collect and
concentrate either upon a lens or a mirror,
as the case may be; vastly more rays of light
reflected from the body or bodies to be
viewed than has heretofore been possible.

Tn this specification I shall describe my
invention as applied to certain specific in-
struments or devices hereinafter to be de-
scribed; but I wish it understood that the
principles involved, with suitable mechan-
ical changes, are adaptable to transits. and
other instruments. ;
1 will first describe my apparatus as it is
illustrated in Figs. 1 and 4, in which it is ap-
plied to telescopes, Fig. 4 being a ‘modified

_construction and arrangement of the parts.
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" Mo the tube of an ordinary telescope A,

provided with the usual object-glass B, I at-.

tach what T term a ““projecting-reflector” C,
which has the general interior outline or con-
tour of a para%ola, semi-ellipse, or, in some
instances, a hyperbola. This reflector is cut

off at or near its focal parameter D—in
other words, at its focal plane—and to this a

much larger exterior reflector I, which I call

the “receiving-reflector,” is connected. \Tt

ralso is truncated or cut off at or near its pa~

rameter—in other words, on its focal plane—
so that when combined these two reflectors
constitute a single structure the foci of which
are coincident and their axes are likewise co-
incident, while their larger openings face in
diametrically opposite directions. The pre-
cise line on which the larger end of the re-
ceiving-reflector shall terminate is not nec-
essarily fixed. ‘It may be anywhere on the
axis to the right of the focus.

The method of connecting the projecting-
reflector C with the tube A may be such as
preferred, or the two reflectors may be sepa-
rately supported and brought into proper
relation with the telescope and object-glass
in any preferred manner. Also the outer or
receiving reflector and the inner or project-
ing reflector need not necessarily be physic-
ally connected with each other. They may
be merely brought into proper relative po-
sition. g

The operation of the apparatus thus far

~described is as follows: The large opening of

the receiving-reflector K being turned to-
ward the object or objects to be viewed, the
light emanating from them, owing to their
distance, will enter the mouth of the receiv-
ing-reflector in substantially parallel lines or
rays and striking its inner curved surface
will under the laws governing the reflection

| of light in such cases be thrown directly into
ocus of the receiving-reflector, and since .

the
this focus is likewise the focus of the project-
ing-reflector C the rays of light after crossing
the foci will impinge on the inner curved sur-
face of the projecting-reflector and again fol-
lowing the said laws will be projected there-
from, 1f it be a paraboloid, in lines parallel to
the axis of the reflectors direct upon the ob-
ject-glass of the telescope, which is placed
at the larger end of the projecting-reflector,
as shown. '

Tt will be clear to those who are familiar
with this subject that whereas under the old
art the rays of light which entered the tele-
scope were only those which impinged upon
and passed through the object-glass in my
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improved construction I secure vastly bet- -

ter and more satisfactory results, because 1
am enabled to collect and pass through this
same lens not the relatively limited number
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-may be practically without limis,.

of ra}';s which fall 'd.irectly upon it, but, on the

-contrary, all the rays which fall within the en-
larged open mouth of the receiving-reflector, .

(except those that fall directly upon the pa-
rameter of the larger reflector and do not
ass through into the projecting-reflector.)
The number of such lost rays, }gmwever, is
exceedingly small in comparison with the
concentrated,
invention. The area
the receiving-reflector
Indeed, I
in diame-

and utilized under m
of the open mouth ofy

contemplate making it many feet
ter should occasion require.

Referring now to Fig. 4,in which
are or may be the same as above described,
as a matter of convenience and for conserva-
tion of space instead of having the telescope-
tube A and the object-glass B arranged on
the axial line of the reflectors I arrange them
at right angles thereto, and in order o se-
cure rectangular deflection of the collected
and concentrated rays I employ a mirror
at an angle of forty-five degrees to the axes
of the re ectors, upon which mirror the pro-
jected rays will impinge and be deflected rec-
tangularly, as shown.

eferring now to Figs. 2 and 3, it will be

noted that when the apparatus illustrated in
Fig. 1is employed the position of the image

is inverted, and although under certain oip- v

cumstances this will be of no consequence,
i , it will be objectionable. In
order, .therefore, the 1
duced may be in its actual or erect, position,
I sometimes construct and arrange the appa-
ratus as illustrated in Figs, 2 and 3, in which
the parts, so far as they %ave been above de-
scribed, are correspondingly lettered—that
is to say, E is the exterior or receiving reflec-
tor, D the focus thereof, C the projecting-re-
flector. - To this reflector I connect at jts
open or rearmost end g counterpart reflector
", the focus of which is at D) and to this,
still at the left, T connect or locate another
projecting-reflector G, combined with which
may be the object-glass B’ of the telescope-
tube A. o '
The operation of the apparatus shown in
Fig. 2is substantially the same as that shown
in%‘ig. 1, excepting that owing to what I call
the “secondary reflection of the light-rays”
the object is reproduced at the object-glass
In its erect instead of inverted position, The
combined reflectors C and C’ may be.made in
any preferred manner. I have shown them
as made from two parabolic reflectors con-
nected at their larger diameters; as shown in
drawings, -

In Fig.-3 substantially the same construe-
tion ig iﬁustrated as that shown in Fig, 2, ex-
cepting that the reflecting-mirror ¥,

-stantilly the same in function and method of

operation as that shown in Fig. 4, may be

light - ré,ys;

the parts |.

that the image as repro- |

| adapted to

804,906

This requires 1o further de-
scription, . . '

It will at once bé obvious, however, to
those who .are familiar with this ‘art that g
combination of lenses of such conformation

or a single leng having such conf
desired may be substituted. The construc-
tion I show'is intended to be illustrative only,
For the accomplishment of certain results,
which need not here be discussed, it will be
found desirable to give to the receiving-lens

or object-glass the contour of a parabola,

hyperbola, or semi-ellipse. '
he laws governing the reflection of light-
rays from parabolic, elli tical, and hyper-
bolic surfaces are well un erstood and do not,
require specific explanation here except to
say that when the subject is at g great dis-

‘tance the receiving-reflector should prefer-

ably have parabolic contour, because the
rays of light coming from such distances are,
for all practical purposes, parallel, and hence
impinging upon the inner surface of a para-
bOlIl?C' receiver will be deflected directly to its
focus, resulting in, the advantages above ex.-
plained. If, on the contrary, an_ object or
objects relatively close at hand are to be

“sired point.

It will be obvious to those who are familiar
with this art that modifications may be made
in the details of construction of the apparatus
shown and described by me without depart-
ing from the essentialg of the invention, I
therefore do not Iimit, myself to such details,

claim—

L. The combination of g telescope-tube a
receiving-reflector and g projecting-reflector,
whose interior surfaces diverge in curved
lines from their axes, both truncated at or
near their respective focal planes, and hav-
ing their foci and axes coincident, and a lens,
for the purpose set forth. :

he combination of a telescope-tube g
receiving-reflector and g proj ecting-reflector,
whose interior surfaces diverge in curved
lines from their axes, both truncated at or
near their respective focal planes, and havy-
ing their foci and axes coincident, and a lens
located in or near the proj ecting-reflectorand

from, for the urpose set forth.

3. The combination of g telescope-tube g
receiving-reflector and a projecting-reﬂector,
whosé Interior surfaces diverge in curved
lines from their axes, both truncated at op

used to secure rectangular projection of the near their respective focal planes, and hav-

receive the rays brojected there-

70

75

8o

85

Q0

‘100

I0§

II0

1§

I20

130




10

15

20

25

804,006

ing their foci and axes coincident, a mirror

-arranged at an angle relative to the axis of

the projecting-reflector and adapted to re-
ceive the rays projected therefrom and to de-
flect them, for the purpose set forth.

4. The combination of a telescope-tube a
receiving-reflector and a projecting-reflector,
whose mterior surfaces diverge in curved
lines from their axes, both truncated at or
near their respective focal planes, and hav-
ing their foci and axes coincident, a mirror
arranged at an angle relative to the axis of
the projecting-reflector and adapted to re-
ceive the rays projected therefrom and to de-
flect them, and a lens, for the purpose set

forth. A

5. The combination of a telescope-tube, a
receiving-reflector for collecting and concen-

trating rays of light, the interior surface

whereof diverges in curved lines from its
axis, and which is truncated at or near its
parameter or focal plane, whereby the rays
of light received at its larger open end will be
collected, concentrated and passed through
the opening at its focus.

6. The combination of a telescope-tube a

. receiving-reflector, the interior surface where-
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of diverges in curved lines from its axis and
which is truncated at or near its focal plane,
and an ellipsoid, or double paraboloid reflec-
tor truncated at or near both foci, and a pro-
jecting-reflector, the interior surface whereof
diverges in curved lines from its axis and
which is truncated at or near its focus, all be-
ing suitably arranged with reference to their
respective foci and having a common axial

_ line, for the purpose set forth.
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7. The combination of a telescope-tube &
receiving-reflector, the interior surface where-
of diverges in curved lines from its axis and
which is truncated at or near its focal plane,

an ellipsoid, or double paraboloid retlector |

truncated at or near both foci, a projecting-

reflector, the interior surface whereof di- '

verges in curved lines from: its axis and

8
which is truncated at or near its focus, all be-
ing suitably arranged with reference to their
respective foci and having a common axial
line, and a lens combined with the projecting-
reflector and adapted to receive the rays pro-
jected therefrom, for the purpose set forth.

8. The combination of a telescope-tube a
receiving-reflector, the interior surface where-
of diverges in curved lines from its axis and
which is truncated at or near its focal plane,
and an ellipsoid, or double paraboloid refiec-
tor truncated at or near both foci, and a pro-
jecting-reflector, the interior surface whereof
diverges in curved lines from its axis and
which is truncated at or near its focus, all be-
ing suitably arranged with reference to their
fooi and having a common axial line, and &
mirror arranged at an angle relative to the

-axis of the projecting-reflector and adapted

to receive the rays projected therefrom and
to deflect them, for the purpose set forth.
9. The combination of a telescope-tube a
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receiving-reflector, the interior surface where- .

of diverges in curved lines from its axis and
which is truncated. at or near its focal plane,
an ellipsoid, or double paraboloid reflector
truncated at or near both foci, and a project-
ing-reflector, the interior surface whereof di-
verges in curved lines from its axis and
which is truncated at or near its focus, all be-
ing suitably arranged with reference to their
foci and having a common axial line, a mir-
ror arranged at an angle relative to the axis
of the projecting-reflector and adapted to re-
ceive the rays projected therefrom and to
deflect them, and a lens, for the purpose set
forth. :

In testimony whereof I have signed my
name to this specification in the presence of-
two subscribing witnesses.

RICHARD A. ANTHONY.

‘Witnesses: -
PuLLIPS ABBOTT
F. M. DONSBACH.
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